Differential immunogenic and neurogenic inflammatory responses in an allergic mouse model exposed to low levels of formaldehyde.
It is suspected that exposure to low levels of formaldehyde induces or aggravates airway inflammation mediated by immunological and neurological reactions. To clarify the effect of this exposure on allergic inflammatory responses, we exposed female C3H/He mice to 0, 80, 400, or 2000ppb formaldehyde for 12 weeks. When mice were immunized with ovalbumin (OVA) and then exposed to formaldehyde, the numbers of total bronchoalveolar lavage cells, macrophages, and eosinophils in the mice exposed to 2000ppb formaldehyde were significantly increased compared to 0ppb controls. However, the production of interleukin-1beta from bronchoalveolar lavage fluid of these mice decreased significantly. Immunization with OVA significantly increased the production of nerve growth factor, but exposure to 80 and 400ppb formaldehyde significantly reduced the nerve growth factor levels in bronchoalveolar lavage fluid of the immunized mice. In in vitro study, markedly increased lipopolysaccharide-stimulated interferon-gamma production in culture supernatants of spleen cells from 2000ppb formaldehyde-exposed, nonimmunized mice, and significantly increased OVA-stimulated monocyte chemoattractant protein-1 production in culture supernatants of spleen cells from 400 and 2000ppb formaldehyde-exposed, immunized mice were observed. Exposure to 400ppb formaldehyde induced significant decreases in anti-OVA IgG1 and IgG3 antibody productions in plasma, whereas anti-OVA IgE antibody production was not affected. In addition, the levels of nerve growth factor in plasma of 80 and 400ppb formaldehyde-exposed, immunized mice significantly decreased compared to 0ppb control, immunized mice. These results provide the first experimental evidence that low levels of long-term formaldehyde inhalation can induce differential immunogenic and neurogenic responses in allergic mice.